[Levels in the structural organization of Escherichia coli promoter DNA].
A number of additional structural elements were identified by statistic analysis of nucleotide sequences in promoters recognized by Escherichia coli RNA polymerase. Together with canonical hexanucleotides, these elements characterize different levels in the structural organization of promoter DNA. Sequence motifs exhibiting the highest statistical significance, which dominate in the contact regions with RNA polymerase alpha and sigma subunits, are considered as targets for specific interaction with RNA polymerase. A typical feature of these elements is the presence of easily deformable dinucleotides (TG, CA and TA) or tracts containing only A/T base pairs. Thus, we noticed that the frequency of occurrence of TA in the promoter DNA is essentially higher than the average value for the genome. Besides the regions of specific interaction with RNA polymerase, these dinucleotides are often located in the number of other sites periodically distributed along the promoter DNA. This preferred disposition suggests that deformable elements participate in the adaptive conformational transitions of the promoter DNA favoring optimal configuration of the transcription complex. Probably, the most important feature of promoter DNA revealed by statistic analysis is the presence of A/T-tracts regularly distributed in the wide range from -160 up to +75 relative to the transcription start point. Both of these spatially distributed elements (TA dinucleotides and A/T-tracts) are linked with canonical regions and, therefore, may contribute to the conformational or dynamic features of the transcription machinery. Having high statistic significance, these elements might be considered as additional factors discriminating the promoter DNA on the background of other nucleotide sequences in the genome.